Neuromyelitis optica (NMO) is often not considered in patients with brain lesions in the absence of longitudinally extensive spinal cord lesions. When first-line therapies for multiple sclerosis (MS) fail, treatment is often escalated to natalizumab. We present a case of fulminant NMO spectrum disorder (NMOSD) relapse shortly after initiation of natalizumab in a patient previously suspected of having MS. This patient's course was complicated because disease activity continued even after transitioning to rituximab and having undetectable B cells.
Case report. A 33-year-old woman with a diagnosis of MS transferred to our hospital in November 2013 for rapidly progressive neurologic symptoms. She first presented in early 2012 for right leg weakness. MRI revealed scattered white matter lesions (no callosal lesions) and a short-segment thoracic cord lesion that raised suspicion for MS (figure, A). CSF revealed no pleocytosis, normal protein/glucose, normal immunoglobulin (Ig) G index, and one oligoclonal band. Fingolimod was initiated. Over the ensuing year, she had 2 minor relapses with nearly complete recovery. Repeat MRI in September 2013 showed multiple new brain lesions (figure, B). She was switched to natalizumab after serum JC virus antibody testing was negative. Spine MRI showed no new lesions.
After her second dose of natalizumab, she was admitted to an outside hospital for rapid onset of dysarthria, dysphagia, and quadriplegia. She failed to respond to IV methylprednisolone and required intubation. She was subsequently transferred to our institution. On arrival, examination revealed decreased responsiveness with quadriplegia, trismus, and autonomic instability. MRI brain revealed marked progression of disease (figure, C). MRI spine revealed a new longitudinally extensive lesion from T6-T12 (figure, D) without clear contrast enhancement. The diagnosis of MS was questioned and further workup was pursued. Lumbar puncture was unremarkable: no pleocytosis, normal protein and glucose, normal IgG index, no oligoclonal bands, and negative for infections, including progressive multifocal leukoencephalopthy. Cerebral angiogram showed no vasculopathy. Brain biopsy ruled out nondemyelinating disorders.
Inflammatory/rheumatologic testing was negative except for aquaporin-4 (AQP4) antibody ELISA assay (.160 U/mL, normal ,5 U/mL). She was therefore diagnosed with NMOSD. She received 5 sessions of plasma exchange with significant improvement, although she required tracheostomy and gastric tube placement. On discharge, she was awake, alert, and following commands, but was paraplegic. Rituximab was commenced.
Four weeks after rituximab, she experienced a relapse with decreased speech output and worsening right-sided weakness. This occurred in the context of zero CD19/CD20 B cells. MRI revealed new enhancing lesions in the brachium pontis and cervical spinal cord (figure, E and F). She received IV methylprednisolone with moderate improvement. On follow-up, she had improved strength/speech and was able to perform some of her activities of daily living. It is unclear whether this relapse represented rituximab failure, given that it had only recently been initiated. She is being followed closely, with consideration of combination immunosuppressant therapy.
Discussion. This case suggests that natalizumab can precipitate a dramatic flare-up of NMO/ NMOSD, especially after fingolimod therapy. Although not definitive, the timing of events is highly suggestive, and case reports such as this play a critical role in identifying clinical concerns that merit further systematic investigation. Previous reports have indicated that natalizumab and fingolimod are ineffective in NMO, and some have suggested that they may exacerbate disease.
1,2 Natalizumab blocks the interaction between a4b1 integrin and vascular cell adhesion molecule-1 to prevent entry of leukocytes into the CNS. However, natalizumab has differential effects on inflammatory cells, which may explain its potential to worsen NMO. Natalizumab increases circulating B cells, which may enhance humoral autoimmunity.
3 Furthermore, natalizumab fails to prevent CNS migration of Th17 lymphocytes, which have been shown to play a preferential role in NMO.
4,5 Although speculative, the relative "unmasking" of Th17 cells may lead to increased disease activity. In our case, treatment with fingolimod may have set the stage for a more severe NMOSD relapse by affecting vascular endothelial cells and increasing blood-brain barrier permeability, allowing for a robust influx of Th17 lymphocytes into the CNS. 6 The initial inadequate response to rituximab may directly relate to this uninhibited Th17 response.
This case also highlights the importance of maintaining suspicion for NMO/NMOSD even in the presence of brain lesions and the absence of a long cord lesion at onset. Although NMO classically spares the brain parenchyma, 60% of patients with NMO develop nonspecific white matter lesions, with 10% meeting radiographic criteria for MS. 7 Overall, this case illustrates the potential consequences of misdiagnosis in NMOSD. Testing for AQP4 antibody should be considered in all patients who present with features atypical for MS, particularly if they fail to respond to initial therapies. Furthermore, natalizumab and fingolimod should be avoided when NMO remains a diagnostic possibility. 
